Effects of prolactin on the morphology and function of rat Leydig cells: short-term versus long-term administration.
The bolus administration of prolactin (PRL) to adult rats did not cause any apparent change in the basal and luteinizing hormone (LH)-stimulated blood levels of testosterone (as estimated by radioimmune assay). Prolonged PRL infusion did not affect either basal testosterone plasma concentration or the morphology of Leydig cells (as evaluated by electron microscopy and stereology). Conversely, prolonged PRL treatment notably increased the gonadotrophic effects of chronic LH administration; this mainly consisted of a rise in the blood concentration of testosterone and a conspicuous hypertrophy of Leydig cells. The LH-induced increase in the volume of Leydig cells was the result of an increase in the volumes of all the organelles involved in steroid synthesis (i.e., smooth endoplasmic reticulum, peroxisomes and mitochondria). However, the trophic effects of PRL infusion exclusively concerned smooth endoplasmic reticulum and peroxisomes. In the light of these findings, the hypothesis is advanced that the mechanism underlying the gonadotrophic action of PRL involves an enhancement of the endogenous cholesterol synthesis, which could provide an abundance of precursors for testosterone synthesis, the post-cholesterol steps of which, in turn, would be exclusively controlled by LH.